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SAFETY STEPS TO FOLLOW IF SOMEONE IS THE
VICTIM OF ELECTRICAL SHOCK

Do not try to pull or grab the individual.
If possible, turn off the electrical power.

If you cannot turn off the electrical power, pull, push, or
lift the person to safety using a dry wooden pole or a dry
rope, or some other insulating material.

Send for help as soon as possible.

After the injured person is free of contact with the source of
electrical shock, move the person a short distance away and
immediately start artificial resuscitation.
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Throughout this manual are WARNINGS, CAUTIONS, and NOTES. Please
take time to read these. They are there to protect you and the equipment.

WARNING

Procedures which must be observed to avoid personal injury, and even loss of life.

ICAUTION

Procedures which must be observed to avoid damage to equipment, destruction of equipment, or
long-term health hazards.

NOTE

Essential information that should be remembered.
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ELECTRICAL AND ELECTRONIC
HAZARDS

o Severe injury or death can result when any part of your body comes in
contact with live electrical circuits. Medical Equipment Repairers must be
especially alert to the dangers of exposed circuits, terminals, power panels,
and the like.

0 The electrical phenomenon that injures-and kills is CURRENT; the force
that caused current to flow is called VOLTAGE. Voltage ratings are
normally assigned to live electrical circuits, power supplies, and transmission
lines. You should consider all voltages of 30 or more to be hazardous.

o The physiological effect of current flowing through the human body is
related to the following factors:

— The path of the current through the body.

— The magnitude of the current.

— The duration of the voltage shock or discharge that causes current flow.
— The frequency of the voltage if alternating current.

— The susceptibility of damage to your heart from the current and from
repeated shocks.

‘0 Alternating current tends to concentrate near the body’s surface because of
the phenomenon of “skin effect.” The higher the frequency of the alternating
current voltage source, the more likely the current will tend to flow in or
near the skin and away from internal body organs.

o The effect of current becomes more severe with the length of time that it
flows through the body; a prolonged current flow can cause severe internal
burns, collapse, unconsciousness, or death.
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HOW TO USE THIS MANUAL

[l This manual provides all the information needed to understand the
capabilities, functions, and characteristics of this equipment. It describes
how to set up, operate, test, and repair the equipment. You must familiarize

yourself with the entire manual before operating or beginning a maintenance
task.

[ ] The manual is arranged by chapters, sections, and paragraphs followed by
appendixes, a glossary, an index, and DA Forms 2028-2. Use the table of
contents to help locate the chapter or section for the general subject area
needed. The index will help locate more specific subjects.

L] Multiple figures and tables are provided for your ease in using this manual.
Words that are both capitalized and in quotation marks are names of com-
ponents or words that you will actually see on the equipment.

[] Chapter 3 provides a systematic method of inspecting and servicing the
equipment. In this way, small defects can be detected early before theybecome
a major problem causing the equipment to fail. Make a habit of doing the
checks and services in the same order each time and anything wrong will be
detected quickly.

L] Specific direct support and general support maintenance instructions are
included. Only perform maintenance functions specified in the maintenance
allocation chart for your level of maintenance. Maintenance functions
specified for higher levels of maintenance frequently require additional train-
ing; test, measurement, and diagnostic equipment; or tools.
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CHAPTER 1
INTRODUCTION

Section |. GENERAL INFORMATION

1-1. Scope.
This manual describes the surgical light (fig 1-1); provides equipment technical data; and provides operational
and maintenance functions, services, and actions. Additional information follows:

a, Type of manual. Unit, direct support (DS), and general support (GS) maintenance (including repair parts
and special tools lists).
b. Model number and equipment name. Model number 2410MB, Light, Surgical, Field.

¢. Purpose of equipment. To illuminate surgical sites for optimal visualization of small, low-contrast objects
at varying depths in body cavities or incisions. The surgical light is designed to reduce shadows and minimize
color distortion.

ARM ASSEMBLY

f"i- —

ﬁ)— HANDLE

\ SUPPORT POSTS

A -I‘

BASE ASSEMBLY

Figure 1-1. Light, surgical, field.

1-1
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1-2. Explanation of abbreviations and terms.

Special or unique abbreviations, acronyms, and terms used within this manuat are explained in the glossary.

1-3. Maintenance forms, records, and reporis.

T8 38-750-2 prescribes forms, records, reports, and procedures.

1-4. Destruction of Army materiel ic prevent enemy use.

AR 40-61 contains instructions for destruction and disposal of Army medical materiel. Also, the SB 8-75 series
provides periodic information andjor instructions on the destruction of medical materiel.

1-5. Administrative storage.

a. Place the surgical light in administrative storage for only short periods of time when a shortage of maintenance
effort exists. This equipment should be in mission readiness condition within 24 hours or within the time factors
determined by the directing authority. During the storage period, keep appropriate maintenance records.

b. Perform preventive maintenance checks and services (PMCS) listed in table 3-1 before placing Army
equipment in administrative storage. When equipment is removed from storage, perform PMCS to ensure its
operational readiness.

c. Inside storage is preferred for equipment selected for administrative storage.

1-6. Preparation for storage or shipment.

Procedures to prepare the surgical light for storage or shipment are listed in chapter 3, section XI.

1-7. Quality assurance or quality control (QA or QC).
T8 740-10/DLAM 4155.5/AFR 67-43 contains QA or QC requirements and procedures.

1-8. Nomenclature cross-reference list.

Table 1-1 identifies official versus commonly used nomenclatures.

Table 1-1, Nomenclature cross-reference list.

Common name Official nomenclature

Arm assembly Counterbalance arm assembly
Axle pin Pin, self-locking, quick-release
Gas spring Cylinder assembly

Heat filter Cylindrical glass heat filter
Lighthead cable Lighthead cable assembly
Pointed star screw Six point screw (hex)

Power cable Etectrical power cabte assembly
Surgical light Light, surgical, field

Wiring sleeve Tubing, plastic

1-9. Reporting and processing medical matzrisi complaints and/or quality
improvement reports. ‘

AR 40-61 prescribes procedures for submitting medical materiel complaints and/or quality improvement
reports for the surgical light.

1-2
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1-10. Warranty information.

A warranty is not applicable.

Section ll. EQUIPMENT DESCRIPTION AND DATA

1-11. Equipment characteristics, capabilities, and features.

a. The surgical light is a portable, floor-standing, operating and examining light suitable for use in divisional
medical units, International Standards Organization (1SO) sheiters, or other medical treatment facilities.

b. The surgical light consists of a lighthead, arm assembly, support posts, base assembly, and storing/ship-
ping chest. The arm assembly enables the lighthead to be positioned for medical procedures. The lighthead
pivots provide angular and rotational adjustments.

¢. The surgical light is capable of operating from multiple voltages and frequencies as specified in table 1-3.
The input voltage range is detected and automatically selected by the switching power supply in the base
assembly.

d. Wheels, mounted on the base assembly, provide portability and transport over uneven floor surfaces in
field environments.

e. Sealed, lead-acid, back-up batteries of the starved electrolyte type are mounted in the base assembly to
provide electrical power to the lighthead in case of an external electrical power interruption.

1-12. Component descriptions.

a. Base assembly (fig 1-2). The base assembly includes the base enclosure, two 10-inch diameter
semi-pneumatic wheels, and the support post mount. The base enclosure houses the electronic components,
back-up batteries, and various electrical receptacles. The base is designed and sufficiently heavy to preclude
the surgical light from tipping over throughout the full range of lighthead and arm assembly positions.

b. Support posts (fig 1-3). The support posts fasten together and support the lighthead and arm assembly
on the base assembly. A spring-loaded locking mechanism is used to lock the two support posts together.

D G

Figure 1-2, Base assembly. Figure 1-3. Support posts.

1-3
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¢. Arm assembly (fig 1-4). The arm assembly supports the lighthead and provides a range of vertical height
for the lighthead as well as 90 degrees of rotational capability.

d. Lighthead (fig 1-5). The lighthead contains the source of light and the optical system of the surgical light.
A tungsten-halogen lamp provides 3,500 foot-candles of illumination at the center of the spot, 36 inches from the
lower rim of the lighthead, when the lighthead is in a horizontal position. The color correction of the illumination
is achieved by a blue-green colored heat filter surrounding the light source and by the dichroic-coated reflector.
Heat is dissipated through the reflector and is also absorbed by the glass filter. A frosted lens ditfuses the light
beam. The lighthead includes an electrical power switch, an integral handle, and a handle which can be removed
and sterilized.

NOTE
The lighthead and arm assembly normally remain fastened together.

(

®

Figure 1-4. Arm assembly. Figure 1-5. Lighthead.

1-13. Tabulated data, decals, and data plates.

The tabulated data provides the specifications, physical characteristics, and other information for the surgical
light.

a. Specifications and physical characteristics. Tables 1-2 and 1-3 provide a broad range of specifications
and physical characteristics to include operating voltages, dimensions, and weights.

Table 1-2. Specifications.

Lighthead VErtiCal TRNGE .......ceccvverririi e ecicres s s erene 46 to 78 in (116.8 10 198.1 cm)

Battery cut-off voltage

(0] oY gt { {=Vo 1) H O SO ORI 4,000 °K

Foot-candle iNteNSITY ........c.cociiiiciii e e es s 3,500 fc

Assembly/diSasSeMBIY ......cccovieeeeercii s 5 minutes

Optical system
Heat filter Blue-green, color correcting
Reflector Dichroic-coated, color correcting
LONS oeoveeeeesemee et s es s s eeeeene s ene e eseeessaenes SN TPRN Frosted diffusion type
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Table 1-3. Physlecal characteristics.

Operating voltage Fanges ........c v renvesnseeaeneens

OPOrating AMPBIAGES .....cueiiiiieeeee ittt eaes e iree s ssteearasesaaastarsssesnevessesaneaeanns

Weight

Surgical light......cc.ccococl

95 to 135 VAC, 50/60 Hz
ar

190 10 270 VAC, 50/60 Hz
or

21t 24VDC

25A @ 115VAC
or

1.25 A @ 230 VAC

92 Ibs (41.8 kg)

Batteries ........ooceeeiveieieene 27.4 |bs (12.44 kg)

Storing/Shipping ChESt ......oici et naeaneeens DO DS (24,1 KG)
Tungsten-halogen lamp

Voltage ... 28 VDG

Wattage .......... 60W

Average lfe.......cccccoecvieviiicnnnnnn reraeeerennneeeeene D00 HES

BaSE .t s as s R e en s Bayonet
Storing/shipping chest dimensions (approximats)

WIALN Lottt et e b ta et hannaas 37 in (94.0 cm)

Height ......... 12.51n (31.8 cm)

Depth 27 in (68.6 cm)
Wheel diameter....... 10in (25.4 cm)
Lens area................ 103 in? (664.5 cmz)

Reflector diameter ........c..cc......

........................................................................ 10.5in (26.7 cm)

b. Identification, instruction, and warning plates, decals, or markings.

(1) A manufacturer data plats, located on the back of the base assembly, is depicted in figure 1-6. Three
contracts were awarded for the surgical light. The contract number on the label should be one of the following:
DLA 120-91-C-8529, DLA 120-92-C-8523, or DLA 120-91-W-P091. The national stock number (NSN) is incorrect

on the units. The correct NSN is 6530-01-343-2033.

CONTRACT NO--DLA 120-XX-X-XXXX
NSN--6530-01-XXX-XXXX

MODEL NO. | 2410MB | MDT Biolagic Company
SERIAL NO. [ XXXXXXXXX ||| 1777 East Henrletta Road
VOLTS 50/60 Hz Rochester, New York 14623
AMPS 12 U.S.A.

N /

Figure 1-6. Manufacturer data plate.

(2) A representative breather valve and instruction decal, located on the long side of the chest, is depicted

in figure 1-7.

RELIEF VALVE,
AUTOMATIC, TWO-WAY
DEPRESS CORE BEFORE
OPENING LID

Figure 1-7. Breather valve instruction decal.
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(3) A decal explaining an explosion hazard in English and French languages, located on the underside of
the arm assembly near the mount, is depicted in figure 1-8.

DANGER - EXPLOSION HAZARD, DO NOT USE IN THE
PRESENCE OF FLAMMABLE ANES iHETICS.

Figure 1-8. Explosion hazarc! pecal.

(4) A warning plate in English and French languages, located on the heat
shield baffle disk of the lighthead, is depicted in figure 1-9. &

(5) A decal, located on the base assembly cover plate, depicts the chest WARNING

gnd surgic':al ‘Iight as illustrated in figure 3-1 and assembling procedures as USE 80 WATT LAR HAY. TvPE a0
illustrated in figures 3-2 through 3-8. ey e L AL i

PHOPERLY (SEE INSTRUCTIONS).

A . L Figure 1-9. Warning plate.
1-14. Model differences or manufacturing variations.

a. Model differences are not applicable since this manual covers a single model.
b. Manufacturing variations are identified in table 1-4.

Table 1-4. Manufacturing variations,
Assembly/component Variations
Chest Color
Hinged/non-hinged
Breather valve (manufacturer and location)
Handles (manufacturer and design)
Construction (design)
Data plate (with or without)
Twist-lock fatches (manufacturer)

Base assembly Informalion decal
Support posts None
Lighthead and arm assembly None

c. Design changes and manufacturing variations in assemblies, subassemblies, or components will occur
periodically. Information on such changes will be published in supply bulieting and revisions to this manual.

1-15. Safety, care, and handling.

a. Observe each WARNING, CAUTION, and MOTE in this manual.

b. Ensure that the following precautions are observed for the safety of the patient and operating personnel
when using the surgical light. Failure to follow these precautions could result in injury to the patient and user.

(1) Move the lighthead and arm assembly out of the way before a patient is allowed to get up from the
examination or treatment table.

(2) Do not let a patient use the lighthead or arm assembly as a handle or for support to get up from a table.
(3) Use close supervision when the surgical light is used on or near children.
(4) Do not touch hot surfaces. Use the handles.

1-6
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(5) Turn off the surgical light when it s not in use.

(6) Do not operate the surgical fight if it has been damaged or is malfunctioning.

(7} Use the surgical light only for its intended purpose.

(8) Do not run variable height tables, track-mounted x-ray systems, or other equipment into the lighthead
or arm assembly.

(9) Do not expose the base assembly to standing water or liquids.

(10) Move the surgical light in a careful manner.

Section lll. PRINCIPLES OF OPERATION

1-16. Basic operation.

a. The basic operation of the surgical light involves the conversion of electrical energy to electromagnetic
radiation that includes infrared, visible, and ultraviolet wavelengths. The unwanted infrared and ultraviolet
radiation is eliminated by the heat filter, dichroic-coated reflector, and the diffusion lens.

b. The illumination level, measured in foot-candles, is controlled by the linear power supply and the focus of
the lamp within the reflector. A room is considered darkened at 1 or 2 foot-candles, but large objects can be
detected. Reading or other visual activities require 20 to 200 foot-candles. Surgical procedures, supported by
this surgical light, require 3,500 foot-candles.

¢. The color quality, a measure of the spectral content of visible radiation expressed as a color temperature
in degrees Kelvin (°K), is controlled by the lamp amperage, the heat filter (blue-green glass cylinder), the reflector,
and the lens. The surgical light is color correctad to 4,000 °K.

NOTE

Color correction is critical for proper patient diagnosis and treatment because low color
temperatures cause objects to appear with a red tint and high color temperatures cause
a bluish tint.

d. The optical and mechanical principles used in the constructicn of the reflector with flutes reduce shadows
in the illuminated area.

1-17. Power supplies.

a. Switching power supply, 24 vDC. This switching power supply automatically provides electrical power to
the tungsten-halogen lamp when the surgical light is operated from either a 115 VAC or a 230 VAC, 50/60 Hz
source.

b. Linear power supply, 28 vDC. This linear power supply charges the two internal batteries whenever the
surgical light is connected to external electrical power.
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CHAPTER 2
OPERATING INSTRUCTIONS

Section I. SURGICAL LIGHT OPERATION

2-1. Start-up procedures.

Start-up procedures are as follows:
a. Unpack, assemble, and prepare the surgical light for operation by following the steps in chapter 3, section Il.
b. Determine the source of electrical power.

(1) If AC electrical power will be used, connect the female, 3-conductor electrical connector of the power
cable into the mating connector on the back of the base assembly (fig 2-1) and the male connector into a grounded
electrical receptacle.

LIGHTHEAD CABLE

=

/

CONNECTOR ;
\\ \ ATTACHMENT WIRE

POWER CABLE

EXTERNAL
BATTERY

Figure 2-1. Electrical connections.

(2) If an external 24 vDC battery will be used, refer to paragraph 2-12 for operation.
¢. Attach a sterile handle by threading it into the lighthead. Tighten it with moderate hand pressure.
d. Complete the “before" operation checks listed in the preventive maintenance checks and services

(table 3-1).
6. Position the patient on the examination, treatment, or surgical table.
WARNING

This surgical light is not safe for use in flammable anesthetizing locations.

f. Turn on the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the *—”
symbol.

WARNING

Do not touch hot surfaces of the lighthead. Use the handles to position the lighthead
and arm assembly.

2-1
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g. Select the area to be llluminated using the lighthead and arm assembly movements illustrated in
figure 2-2,

( D ARM ASSEMBLY

/ 180°

SUPPORT POST

A - LIGHTHEAD ANGULAR MOVEMENT

B - LIGHTHEAD ROTATIONAL MOVEMENT

C - ARM ASSEMBLY VERTICAL MOVEMENT

D - ARM ASSEMBLY ROTATIONAL MOVEMENT Q
180°

Figure 2-2. Rotational and angular movements,

2-2. Shutdown procedures.

Shutdown procedures are as follows:

a. Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O”
symbol.

b. Move the lighthead and arm assembly away from the patient area betore allowing the patient to sit upright
or get off the table.
2-3. Electrical power interruption.

The surgical light will momentarily flicker when the internal power supply switches from alternating current
(AC) voltages (line power) to internal battery operation when an electrical power interruption occurs.

Section Il. OPERATIONAL FACTORS

2-4. [llumination.

A portion of the surgical light's radiant output causes a temperature increase in the illuminated area which
may then cause drying of the patient’s exposed body area. Even though this effect is minimal, the surgical
light should be turned off or directed away from the patient when it is not needed.

2-5. Movements (fig 2-3).
a. Disconnect the power cable.

b. Tip the front of the base assembly off the floor by pulling downward in an arc on the support posts while
standing behind the surgical light.

2-2
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WARNING

To avoid personnel injury or damage to the surgical light, hold the arm assembly when
moving the surgical light.

c¢. Push or pull the surgical light as you would move a hand truck.

CAUTION

Two persons should be used to lift the surgical light to prevent injury. One to lift the

surgical light by the handle on the base assembly while the second person lifts it by the
support posts.

NOTE

Use the handle on the front of the base assembly to lift the surgical light over obstructions
during movement.

ARM ASSEMBLY

SUPPORT POSTS

ANDLE
Figure 2-3. Moving the surgical light.
Section ill. OPERATION OF AUXILIARY EQUIPMENT

2-6. Examination and treatment tables.

The surgical light is used with a variety of examination, treatment, or surgical tables.

Section IV. CLEANING, DISINFECTING, AND STERILIZING PROCEDURES
2-7. General.

a. The exterior and optical surfaces should be clean at all times. Cleaning of exterior surfaces at regular
intervals is encouraged.

b. The water for cleaning should be deionized or distilled.

2-3
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2-8. Cleaning exterior surfaces.

WARNING

Disconnect electrical power from the surgical light before performing any cleaning
procedures to avoid electrical shock. Also, allow the lighthead to cool before touching
any internal parts.

a. Wipe all exterior surfaces with a soft cloth dampened with a mild cleaning agent safe for use on
polyurethane paint.
b. Dry the exterior surfaces with a lint-free cloth.

2-9. Cleaning/disinfecting optical surfaces (fig 2-4).
a. Loosen the three thumbscrews and ailow the diffusion lens
to be suspended on its retaining strap.
b. Gently clean the inside of the reflector with cotton dam-

pened with surface disinfectant and then use clean dry cotton to
dry it.

CAUTION HEAT FILTER

REFLECTOR RETAINING STRAP

Do not use acld solutions, including chlorinated
cleaners, and avoid any scrubbing or abrasive ac-

; . X THUMBSCREWS

tion to avoid damage to the reflector coating. TS DIFFUSION LENS
NOTE

The cotton will conform to the contour of the reflec-

tor. Clean in the direction of the reflector flutes. Figure 2-4. Cleaning optical surfaces.

¢. Clean and dry the outside of the heat fifter using cotton and
a surface disinfectant.

d. Gently clean both surfaces of the diffusion lens with cotton dampened with surface disinfectant. Wipe it
dry with dry cotton.

WARNING

The heat filter (blue-green glass cylinder) and diffusion lens must be in place before
operating the surgical light to prevent ultraviolet and infrared rays from reaching the
patient or operator.

NOTE
The diffusion lens has a center fusion spot which must face inward.

e. Reinstall the diffusion lens with the three thumbscrews.

2-10. Sterilizing the removable handle.

a. Remove the handle from the lighthead by turning it counterclockwise.
b, Wash the handle in warm, soapy water and then dry it.

c. Store the handle(s) until needed.
d. Sterilize the handle just before use in accordance with procedures using steam or ethylene oxide.

2-4
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Section V. OPERATION UNDER UNUSUAL CONDITIONS

2-11. General.

When operating the surgical light under unusual conditions such as dusty environments, a more frequent inter-
val of PMCS may be required.

CAUTION

The surgical light is not suitable far use in a wet environment.

2-12. Operation on vehicle battery power.

Emergency operation of the surgical light is possible by fabricating a two-conductor power cable. The iliustra-
tion in figure 2-5 displays the electrical receptacle configuration on the base assembly.

A - 24 VDC(+)
B - 24 VDC (—)
C - NOT USED

Figure 2-5. Electrical receptacle configuration.

2-5



TM 8-6530-010-24&P

CHAPTER 3
UNIT LEVEL MAINTENANCE

Section I. GENERAL INFORMATION

3-1. Overview.

Maintenance functions, both preventive and corrective, that are beyond the scope of the user are assigned to
unitlevel maintenance equipment repairer personnel. These personne! will perform the majority of maintenance
required for the equipment except for some tasks involving the printed circuit board (PCB), power supplies, base
assembly, and arm assembly. This chapter provides instructions and information to aid in performing the required
tasks.

3-2. Tools and test equipment.

Common tools and test equipment required for unit [evel maintenance of the equipment are listed in appendix B,
section Ill of this manual. Refer to your unit's modified table of organization and equipment (MTOE) for authorized
items.

3-3. Components of end item and basic issue items.

Components of end item and basic issue items are listed in appendix C, sections Ii and [l of this manual.

3-4. Expendable supplies.

Expendable and durable supplies and materials required for maintenance of the equipment are listed in appendix D,
section Il of this manual,
3-5. Repair parts.

Repair parts required for unit level maintenance are listed in appendix E, section Il of this manual.

3-6. Special tools.

Special tools required for unit level maintenance of the equipment are listed in appendix E, section | of this
manual.

3-7. Additional authorization item.

An additional item required for emergency operation of the surgical light on external 24 VDC electrical power is
identified in appendix F, section il of this manual.

Section Il. SERVICE UPON RECEIPT OF EQUIPMENT

3-8. Unpacking the surgical light (fig 3-1).

a. Open the cardboard shipping carton and remove the surgical light which is packed in a reusable
storing/shipping chest.

b. Unfasten the latches.

¢. Open the chest lid.

3-1
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WHEEL
! LIGHTHEAD
: AND ARM
j ASSEMBLY

EOAMPAD - : i
i |
: i
! l
; i MANUALS
' [
; —— BASE ASSEMBLY
AXLE PINS |
HANDLES
SUPPORT POSYS
POWEF CABLE e
CHEST

BREATHER VALVE

Figure 3-7. Chest and surgical light components.

d. Observe how the components are packed in the molded foam.
a. Inventory and remove the following items. Set them aside.

(1) Lighthead and arm assembly.

{2) Upper support post.

(3) Lower support post.

(4) Base assembly.

(5) Wheels (2) and axle pins (2).

(6) Manuals (2).

(7) Handles (2).

(8) Power cable with green, plastic-coated attachment wire assembly.
f. Close the chest lid, fasten the latches, and set the chest aside.
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3-9. Assembling the surgical light.

NOTE
No toals are raquired to assembla the surgical light.

a. Attach the two wheels to the base assembly by inserting the axle pins through the wheels and into their
sockets. Refer to figure 3-2.

WHEELS

/

. / BASE ASSEMBLY
AXLE PIN

s

Figure 3-2. Attaching wheels.

b. Push the lower support post downward onto the base assembly post support until it is locked by the
spring-loaded button latch, A slight back and forth circular motion may be required to align the button latch and
its mating hole. Refer to figure 3-3.

¢. Push the upper support post downward onto the lower support post until it is locked by the spring-loaded

button latch. A slight back and forth circular motion may be required to align the button latch and its mating hole.
Refer to figure 3-4. LOWER SUPPORT POST

/ UPPER SUPPORT POST
U POST SUPPORT /
// \
- \
N

a

S

, BUTTON LATCH
Y P
\ > N LOWER SUPPORT POST
\
\\ ////\ /
w7 BASE ASSEMBLY

Figure 3-3. Installing lower support post. Figure 3-4. Installing upper support post.

d. Insert the lighthead and arm assembly mount into the upper support post. Refer to figure 3-5.

ARM ASSEMBLY
NOTE

The lighthead and arm assembly must be
within a 90-degree arc of the base as-
sembly. Otherwise, the upper support
post will not allow mounting because of a

keyway designed to limit movement. | l\ UPPER SUPPORT POST

Figure 3-5. Mounting the lighthead and arm assembly.

3-3
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e. Remove the protective foam pad from the
lighthead and arm assembly (figure 3-6) by —

(1) removing the three thumbscrews holding
the diffusion lens, DIFFUSION LENS

(2) lowering the diffusion lens and letting it } k'gmi,m
hang suspended on its retaining strap, ASSEMBLY

(8) removing the protective foam pad, and

(4) reinstalling the diffusion lens using the FOAM PAD
three thumbscrews.

CAUTION

The fusion spot in the center of the dif-

fusion lens must face inward. Figure 3-6. Protective foam pad removal.

f. Instali a handle. Refer to figure 3-7.
g. Connect the lighthead cable into the connector on the back of the base assembly. Refer to figure 3-8.
h. Attach the power cable to the base assembly by—

(1) removing one of the Phillips screws fastening the base assembly cover plate,

(2) inserting the screw through the electrical terminal lug at the end of the green, plastic-coatad attachment
wire, and

(8) reinstalling the screw.

LIGHTHEAD CABLE

EXTERNAL
BATTERY //
CONNECTOR ,
\ \ ATTACHMENT WIRE
POWER CABLE
Figure 3-7. Handle. Figure 3-8. Lighthead and power cables.

Section Ill. LUBRICATION INSTRUCTIONS

3-10. Lubrication.

No lubrication of the surgical light is required.

3-4
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Section IV. PREVENTIVE MAINTENANCE CHECKS AND SERVICES

3-11. General.

a. The surgical light must be inspected and serviced systematically to ensure that it is ready for operation at
all times. Inspection will alow defects to be discovered and corrected before they result in serious damage or
failure. Table 3-1 contains a list of PMCS items to be performed by unit level maintenance personnel.

b. Preventive maintenance is not limited to performing the checks and services listed in the PMCS table. There
are things you should do any time you see they need to be done, such as checking for general cleanliness,
observing for improper operational indicators, and maintaining the proper quantities of operating supplies.

c. The following is a list of the PMCS table column headings with a description of the information found in
each column:

(1) /tem No. This column shows the sequence in which to do the PMCS, and is used to identify the equipment
area on the Equipment Inspection and Maintenance Worksheet, DA Form 2404.

(2) interval. This column shows when each PMCS item is to be serviced: B - Before Operation, D - During
Operation, A - After Operation, Q - Quarterly, and S - Semiannually. B, D, and A should be performed with dally
use of the equipment.

NOTE

When the surgical light must be kept in continuous operation, check and service only
those items that will not disrupt operation. Perform the complete daily checks and ser-
vices when the equipment can be shut down.

(3) Item to be Inspected and Procedure. This column identifies the general area or specific part to be
checked or serviced.

(4) Equipment is not Ready/Available If.. This column lists conditions that make the equipment unavailable
or unusable.

Table 3-1. Preventive maintenance checks and services.

INTERVAL

ITEM ITEM TO BE INSPECTED EQUIPMENT IS NOT
NO AND PROCEDURE READY/AVAILABLE IF:
Bl D{]A|Q|S /
1. X Surgical light. Ensure that the Missing components prevent
fallowing components are on hand: operation of the surgical light.
Lighthead and arm assembly
Upper support post

Lower support post

Base assembly

Wheels (2) and axle pins (2)
Manuals (2)

Handles (2)

Power cable

2. X | Storing/shipping chest.
a. Inspect for cracks, indentations, or The chest damage prevents
puncture holes. protective storage or safe
movement.
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Table 3-1. Preventive maintenance checks and services - continued,

a. Check the cable for cuts, fraying,
and worn or broken connectors.

b. Ensure that the diffusion fens is on
the lighthead.

¢. Check that the heat filter is in place
and fastened with three compression
springs.

d. Test for the full range of lighthead
and arm assembly movements without
excessive drifting after positioning.

8. Test for lamp operation.

f. Test the optical performance as
follows:

(1) The light should produce a
circular light pattern at 36 inches below
the outer edge of the lens cover.

(2) The illumination will be 3,500
foot-candles minimum at the center of
the illuminated area.

ITEM INTERVAL ITEM TO BE INSPECTED EQUIPMENT IS NOT
NO ol ala AND PROCEDURE READY/AVAILABLE IF:
b. Check for loose, bent, or broken Unserviceable latches prevent
latches. safe movement.
¢. Inspect the interior foam insulation An unserviceable lid gasket or
and the surgical light components for crack/puncture allows moisture
evidence of moisture after direct to cause an electrical hazard.
exposure to rain or snow.
3. X| X| X Base assembly.
a. Check the post support mount for Damage to the mount prevents
physical damage. assembly of the support posts.
b. Inspect the electrical connectors for | Worn or damaged electrical
wear or damage. connectors prevent use of the
surgical light.
¢. Check the power cable for cuts, The surgical light cannot be
fraying, and worn or broken connectors. | operated on AC electrical power
or can be operated but causes
an electrical hazard.
4. X| X| X Support posts. Check for proper Missing components or physical
assembly. damage prevents safe assembly
of the surgical light.
5. X X| X Lighthead and arm assembly. The surgical light cannot be

operated or it can be operated
but causes an electrical hazard.
The diffusion lens is broken or
missing.

The heat filter or compression
springs are broken or missing.

The lighthead or arm assembly
movements are not stable after
positioning.

The lamp is inoperative.

The optical performance does
not meet test criteria,
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3-12. Reporting deficiencies.

If operator personnel discover problems with the equipment during PMCS that they are unable to correct, they
must report them. Refer to T8 38-750-2 and report the deficiency using the proper forms. Consult with your unit
level medical equipment repairer if you need assistance.

Section V. BATTERY INFORMATION

3-13. Type of battery.

The surgical light uses sealed, maintenance-free, rechargeable, lead-acid batteries of the starved slectrolyte type
which provides a wide temperature operating range. The batteries do not exhibit memory (reduced capacity)
characteristics or vent hydrogen gas.

3-14. Battery care and recharging.

The life of the surgical light batteries depends, to a great extent, on their care. Sealed lead-acid batteries exhibit
excellent charge retention characteristics; and, prolonged periods when they are not used will not substantially
reduce their operating capability. However, if the surgical light is not used for long periods of time, the batteries
should be recharged every other month.

3-15. Charging the batteries (fig 3-9).

Connect the power cable to its base assembly connector and an external source of electrical power. The back-up
batteries will recharge automatically. The maximum charging time to fully charged status is 8 hours.

CAUTION
Totally discharged back-up batteries should be recharged immediately to prevent in-

ternal chemical deterioration.

BATTERY BATTERY

W= 7507

POWER CABLE CONNECTOR

Figure 3-9. Battery charging.
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Section VI. TROUBLESHOOTING
3-16. General.

a. General troubleshooting information for locating and correcting many of the operating malfunctions which
may develop in the surgical light is located in table 3-2. Symptoms are provided for common malfunctions. Each
symptom is followed by possible causes and corrective actions.

b. This manual cannot list all possible malfunctions. If a malfunction is not listed or is not determined by
routine diagnostic procedures, notify your appropriate maintenance support unit.

Table 3-2. General troubleghooting.

SYMPTOM
POSSIBLE CAUSE
CORRECTIVE MAINTENANCE

1. SURGICAL LIGHT INOPERABLE ON EXTERNAL ELECTRICAL POWER.

Defactive fuse.

Replace the fuse.
Defective tungsten-halogen lamp.
Replace the lamp.
Defective power cable,
Test and repair cable.
Lighthead cable disconnected.
Reconnect the cable.
Lighthead electrical power rocker switch off or defective.

Depress the rocker switch to the “—" position. If the lamp is still inoperable, test and/or
replace the rocker switch.

Defective power supply.
Troubleshoot the electronic circuitry and repair or replace as required.

2, SURGICAL LIGHT INOPERABLE ON INTERNAL BATTERIES WITH ELECTRICAL POWER ROCKER
SWITCH ON.

Batteries missing.
Install the batteries.
Batteries not charged.
Recharge the batteries.
Defective tungsten-halogen lamp.
Replace the lamp.
Defective power supplies.
Test and repair or replace the power supplies.
Defective PCB.
Replace PCB.

3-8
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Table 3-2. General troubleshooting - continued.

3. LOW LIGHT INTENSITY.
Dirty reflector, filter, or diffusion lens.
Clean or replace dirty component(s).
Defective tungsten-halogen lamp.
Replace the lamp.
Defective pawer supply
Test and repair the power supply.
4. INTERMITTENT ILLUMINATION DURING LIGHTHEAD MOVEMENT.
LLoose or broken electrical connection.
Test wiring and electrical connectors for continuity and repair as required.
Loose lamp socket.
Replace the socket.
Defective tungsten-halogen lamp.
Replace the lamp.
5. LAMP FLICKERS.
Power supply has switched to battery operation.
No action as electrical switchover is normal during external electrical power interruptions.
Loose electrical connection.
Test wiring and electrical connectors for continuity and repair as required.
6. LIGHTHEAD DRIFTS.
Movement pivots require adjustment.

Adjust pivot(s).

3-17. Electrical diagrams.

a. An electrical block diagram, the power supply wiring diagram, and a PCB illustration are provided at the
end of this chapter in figures 3-54 through 3-56 to assist you when troubleshooting. Isolate your problem to a
functional assembly of the surgical light.

b. The electrical components in the lighthead and arm assembly are shown in appendix E, figures E-2, E-3,
E-6, and E-7.

Section VII. MECHANICAL ADJUSTMENTS
3-18. General.

a. Mechanical adjustment procedures for drifting of the lighthead or arm assembly (fig 3-10) are provided in
this section of the manual.

3-9
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SUPPORT POST

Figure 3-10. Mechanical adjustments.

b. Each movement is divided into check and adjustment steps. Always perform the check step first. If the
designated movement does not meet the criteria of the step, then proceed with the adjustment step.

3-19. Lighthead angular drift (adjustment A).

a. Check step.
(1) Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O” position.

CAUTION

If the surgical light has been in uss, allow a 15-minute cooling off period to avoid
touching hot surfaces.
(2) Rotate the lighthead up and down about its axis.

(3) Determine if lighthead movement stops when the integral handles are released at any point in the
vertical movement.

(4) Go to the necessary adjustment step, if required.
b. Adjustment step.

(1) Remove the lighthead cover (fig 3-11) by removing the four pointed star screws fastening it to the
lighthead housing. Set it and the screws aside.

NOTE
Adjustment is made on the right hand pivot (fig 3-12).

SCREW TRIM PLATE
\ 1 / PIVOT PIN
COVER LV

HOUSING

e@@@m Q\\ WASHER

LIGHTREAD BRACKETY

\\ BUSHING

WASHER
SPRING WASHER
WASHER
LOCKNUT

Figure 3-11. Lighthead cover. Figure 3-12. Pivot adjustment.
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(2) Tighten the locknut slightly.
{3) Recheck for drift and tighten the locknut again slightly, if required.
(4) Reinstall the lighthead cover with the four screws.

3-20. Lighthead rotation drift (adjustment B).

a. Check step.
(1) Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O*
position.

CAUTION

If the surgical light has been in usse, allow a 15-minute cooling off period to avoid
touching hot surfaces.
(2) Rotate the lighthead around the axis of the arm assembly.

(3) Determine that the lighthead movement stops when the integral handles are released at any pointin
the yoke rotation.

(4) Go to the necessary adjustment step, if required.
b. Adjustment step.

(1) Remove the four Phillips screws fastening the rock-
er switch cover (fig 3-13). Remove the cover and set it and the
screws aside.

(2) Break the sealing compound bead and loosen the
arm assembly set screw.,

ROCKER
SWITCR COVER

YOKE PIN

(8) Break the yoke pin sealing compound bead and
loosen it about 146 inch using an open-end wrench,

(4) Tighten the yoke pin. . @@ ‘
(5) Recheck for drift and tighten the yoke pin slightly . Q@ ,- N\
more, if required. Do not tighten too much. WASKER vore
(6) Tighten the set screw and reapply a bead of sealing
compound.

(7) Reinstall the rocker switch cover with the tour Phillips Figure 3-13. Yoke pin adjustment.
SCrews.

3-21. Arm assembly vertical drift (adjustment C).

a. Check step.
(1) Turn off the surgical light by depressing the rocker switch (mounted on the yoke assembly) to the "O"
position,

CAUTION

If the surgical light has been in use, allow a 15-minute cooling off period 1o avoid
touching hot surfaces.
(2) Move the arm assembly up and down using the integral handles.

(3) Determine that lighthead and arm assembly movement stops when the integral handles are released
at any point in its vertical movement.

(4) Go to the necessary adjustment step, if required.

3-11



TM 8-6530-012-24&P

FAICTION ADJUSTMENT
SCREWS

b. Adjustment step.
(1) Tighten the two friction adjustment screws (tig 3-14) equally.

(2) Recheck for ventical drift and tighten the friction adjustment
screws slightly more, if required.

NOTE
If the lighthead and arm assembly still drift after adjust- SUPPORT ARM
ment, refer to paragraph 3-33 to replace the gas spring in
the arm assembly. Figure 3-14. Friction adjustment.

3-2%2. Ar:n assembly rotationa! drift (adjustment D).

a. Check slep.
(1) Disconnect any external source of electrical power from the surgical light.
(2) Turn off the surgical light by depressing the rocker switch (mounted on the yoke assembty) to the "O”
position.
CAUTION
If the surgical light has been in operation, allow a 15-minute cooling off period to
avoid touching hot surfaces.
(3) Move the lighthead and arm assembly in its rotational are using the integral handles.

(4) Determine that lighthead and arm assembly movement stops when the integral handles are released
at any point in its rotation.

(5) Go to the necessary adjustment step, if required.
b. Adjustment step (fig 3-15).
(1) Ensure that the base assembly is sefting on a flat surface.

3

Figure 3-15. Surgical light adjustment.
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(2) Check the support posts for tight mounting of the lighthead and arm assembly; a tight fitting of the upper
and lower support posts; and a tight fitting onto the base assembly.

(3) Check for vertical alignment of the support posts.
(4) Repair or replace defective components, as required.

Section VIIl. CALIBRATION PROCEDURES

3-23. General.

This section of the manual contains the calibration procedures for the two power supplies and the focusing
procedures for the tungsten-halogen [amp.

3-24. Electrical power supplies.

WARNING

To avoid electrical shock, use extra caution when making power supply adjustments.
Disconnect the power cable before connecting test equipment. Use an insulated ad-
justment tool to avoid contact with power supply components.
a. Switching power supply (24 VDC).

(1) Disconnect the power cable.

(2) Remove the six Phillips screws fastening the base assembly cover plate.

(3) Remove the cover plate and set it and the screws aside.

(4) Disconnect the lighthead cable.

(5) Connect the positive (+) lead of a voltmeter to jack 2, pin 1 (J2-1) and the negative (-) lead to J2-2
(fig 3-16).

(6) Reconnect the power cable to an external source of AC electrical power.

(7) Adjust the potentiometer (tig 3-17) for +24.67 £0.01 vDC.

(8) Disconnect the power cable.

(9) Disconnect the voltmeter.

12V 12V
BATTERY BATTERY

4 x-P | FH g« ° 24V ADJUST
—® 7 — —
- a SWITCHING
J2-26<. LINEAR gE oV WTCHIN
SUPPLY =S
RELAY PC 3 | 5 E] m E
BOARD K2-B ii
au F | e
Figure 3-16. Switching power supply. Figure 3-17. 24-volt potentiometer adjustment.
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(10) Reinstall the base assembly cover plate with the six Phillips screws.
CAUTION
Ensure that you reattach the power cable by the electrical terminal lug at the end of
the green, plastic-coated attachment wire to prevent its loss.
(11) Reconnect the lighthead cable.
b. Linear power supply (28 VDC).
(1) Disconnect the power cabie.
(2) Remove the six Phillips screws fastening the base assembly cover plate.
(3) Remove the cover plate and set it and the screws aside.
(4) Disconnect jack 2 (J2).
(5) Connect the positive (+) lead of a voltmeter to J1-1 and the negative (-) lead to J1-4 (fig 3-18).
(6) Reconnect the power cable to an external source of AC electrical power.
(7) Adjust the potentiometer (fig 3-19) for +28.2 +0.1 VDC (no load condition).

BATTERY
Jo-A :‘- 2% I
| 24 D2
| BATI’E(EE’ lusmoas [
Je-C §1-4 H-b
| | | 12V 12V
4 ] 7 1226486 BATTERY BATTERY
Ll | |
I
- |
[ | | 5
- | | :| SWITCHING
95 -4)—m LINEAR
SUPPLY
| wadlus J/ ? suppLy | |||
—SJ5.6)— -l
T |
o4
BATTER BAYTER
! ! 28.2V
BT1 BUY ADJUST
Figure 3-18. Linear power supply connections. Figure 3-19. 28.2-voit poteritiometer adfustment.

(8) Discannact the power cable.
(9) Disconnect the voltmeter.
(10) Reinstall the base assembly cover plate with the six Phillips screws.

CAUTION

Ensure that you reattach the power cable by the electrical terminal lug at the end of
the green, plastic-coated attachment wire to prevent its loss.

(11) Reconnect the lighthead cable.
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3-25. Tungsten-halogen lamp.

a. Disconnect the power cable.

b. Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O”
symbol.

CAUTION

If the surgical light has been in use, allow a 15-minute cooling off period to avoid
touching hot surfaces.

¢. Disconnect the lighthead cable. SCREW\
d. Remove the lighthead cover (fig 3-20) by removing the four !
pointed star screws fastening it to the lighthead housing. Set it and

the screws aside. HOUSING

e. Position the lighthead 36 inches from and parallel to a horizon-
tal surface (fig 3-21). Measure the 36 inches from several places on
the lower rim of the lighthead.

f. Reconnect the power cable and turn on the surgical light by
depressing the rocker switch (mounted on the lighthead yoke) to
the “—" position.

g. Set up a foot-candle meter for operation and place the sensor
at the center of the illuminated area.

Figure 3-20. Lighthead cover.

h. Measure and record the illumination.

FOCUS ADJUSTMENT
SCREWS

36 INCHES REFLECTOR PLANE

ST S AR T R e
(TABLE TOP)

Figure 3-21. Lighrhead height adfustment.

i. Adjust the focus screws (fig 3-22) to obtain maximum illumination while keeping a uniform round area.

NOTE

The center of the illuminated area should measure a minimum of 3,500 foot-
candies or 37,700 lux. Refer to paragraph 3-27 for lamp replacement procedures
if minimum illumination cannot be obtained.

j. Draw an axis pattern as jllustrated in figure 3-23.
k. Move the foot-candle meter sensor outward from the center on the “A” axis until you obtain a measurement
of 20 percent of the center measurement. Measure and record this radius.
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ORIENTATION
ALIGNMENT

GREEN FOCUS SCREWS
GROUND
LEAD

WIRING SLEEVE
swirdiBox C
Figure 3-22. [flumination adjustments. Figure 3-23. Focus measurements.

| Repeat the preceding step for “B,” “C,” and “D” axes.

m. Adjust the focus screws to make all four radii of equal length,
n. Shut down the foot-candle meter and remove it.

o. Turn off the surgical light. “

p. Disconnect the lighthead cable.

g. Reinstall the lighthead cover with the four pointed star screws.
r. Reconnect the lighthead cable.

Section IX. COMPONENT REPLACEMENT PROCEDURES

3-26. General.

This section contains procedures for replacing the tungsten-halogen lamp, heat filter, and fuses.

3-27. Lamp repfacement.

a. Disconnect the power cable.
b. Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O™
symbol.
CAUTION

If the surgical light has been in use, allow a 15-minute cool-
ing off period to avoid touching hot surfaces.

¢. Loosen the three thumbscrews fastening the ditfusion lens (fig 3-24)
and allow the lens to hang from its retaining strap.

d. Position the lighthead a little above your eye level.

RETAINING STRAP

TS DIFFUSION LENS

Figure 3-24. Diffusion lens
removal/replacement.
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6. Grasp the baffle assembly (as illustrated in figure 3-25) with one hand and unhook the three compression
springs fastening the heat filter to the lamp socket assembly with your other hand.

CAUTION

Avoid touching the heat filter (blue-green glass cylinder) to prevent skin oils from
causing etching of the glass and shortening its useful life. (See tig 3-26.)

NEAT FILTER

WIRE HOOK

FILTER CLIP

COMPRESSION 8PRING BAFFLE ASSEMBLY
Figure 3-25. Heat fiiter removal/replacement. Figure 3-26. Heat filter.

f. Grasp the bayonet-base lamp with a soft cloth covering your finger tips; press upward, and tum the lamp
counterclockwise to remove it. Set it aside.

WARNING

The lamp, if crushed or dropped, can rupture with explosive force. Use stringent
safety measures to preclude injury to yourself or nearby personnal.

g. Read the safety handling information printed on the wrapper of the replacement lamp.
h. Open the lamp wrapper and expose only the bayonet base (fig 3-27).

i Hold the lamp wrapper with your finger tips and push the lamp upward into its socket while turning it
clockwise.

SOCXKET

BULB

WRAPPER

Figure 3-27. Lamp Installation.
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CAUTION

If you accidently touched the lamp, wipe it using cotton dampened with alcohol or dis-
tilled water to prevent skin oils from etching into the glass and causing lamp damage.

j. Reinstall the heat filter by grasping the baffle assembly with one hand and hooking the three compression
springs with your other hand to refasten the heat filter to the lamp socket assembly.
CAUTION

If you accidently touched the heat filter, clean the outside with cotton dam-
pened with surface disinfectant, then rinse it with cotton dampened with
deionized or distilled water.

k. Reinstall the diffusion lens using the three thumbscrews.

CAUTION

The fusion spot in the center of the diffusion lens must face inward.

1. Test the operation of the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to
the “—" symbol.

3-28. Heat filter replacement.

a. Disconnect the power cable.

b. Turn off the surgical light by depressing the rocker switch (mounted on the lighthead yoke) to the “O”
symbol.

CAUTION

If the surgical light has been in use, allow a 15-minute cooling off period to avoid
touching hot surfaces.

¢. Remove the three thumbscrews tastening the diffusion lens and allow the lens to hang from its retaining
strap.

d. Position the lighthead a little above your eye level.

8. Hold the baffle assembly with one hand and unhook the three compression springs fastening the heat filter
to the socket assembly with your other hand. Move the heat filter to a work surface.

f Pull outward on the baffle assembly to snap it out of the heat filter ring as it is held in place by four
spring-loaded pressure locking balls.

g. Remove the two Phillips screws to release the two retaining clips
fastening the heat filter (blue-green glass cylinder) to the baffle assembly.
Refer to figure 3-28.
HEAT FILTER

h. Clean the larger diameter end of the replacement heat filter with RING
cotton dampened in surface disinfectant, then rinse it with cotton dampened
with deionized or distilled water. Wipe it with dry cotton.

i Assemble the larger diameter end of the heat filter into the baffle
assembly.

FILTER CLIP

NOTE BAFFLE G

The heat filter is cone shaped.

. . - Figure 3-28. Heat filter.
j. Reinstall the two retaining clips and Phillips screws to fasten the heat fgure
filter to the baffle assembly.
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k. Clean the heat filter with cotton dampened with surface disinfectant, then rinse it with cotton dampened
with deionized or distilled water.

1. Hold the baffle assembly with one hand and hook the three compression springs with your other hand to
fasten the heat filter into the lighthead.

m. Reinstall the diffusion lens using the three thumbscrews.
n. Reconnect the power cable.

o. Test the operation of the surgical light by depressing the rocker switch (mounted on the lighthead yoke)

fo the “—" symbol.

3-29. Fuse replacement.

D1 D2
a. Disconnect the power cable. @ @
b, Disconnect the lighthead cable.
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